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BHPyjlEHTHOCTb, METAU,MKJ10rEHE3 H AblXATEJlbHblE 
<l>EPMEHTbl JIEHLHMAHHH, BblflEJlEHHbIX B KyjibTypy 
OT J1ABOPATOPHbIX )KMBOTHblX 

«l>. HI. HacupoB, P. M. HacupoBa, B. A- KajiJiHHHKOBa, B. M. Ca<j)bHHOBa 

H3yqeHbI BHpyjieHTHOCTb, MeTaUHKJIOreHe3 H aKTHBHOCTb HeKOTOpbIX OKHCJIHTeJIbHbIX (|)epMeHTOB 
L. major, L. tropica, L. braziliensis b npouecce KyjibTHBHpoBaHHH jx o nacca>Ka Ha Mbiiuax h xomh- 
Kax, a T3K>Ke nocjie BbiuejieHHH uiTaMMOB H3 >KHBOTHbix b KyjibTypy. 

HccjieAOBaHne jieHuiMaHHH Kan b npouecce KyjibTHBHpoBaHHH, Tan h b pe3yjibTaTe nacca>KeH 
Ha >KHBOTHbix noKa3ajio, hto CHH>KeHue BHpyjieHTHocTH b nepBOM cjiyuae h noBbiuieHHe bo btopom 
conpoBO>KuaeTCH H3MeHeHueM oahhx h Tex >Ke cbohctb npoMacTHroT: cooTBeTCTBeHHo nouaBJieHHeM 
h CTHMyjiHuueH aKTHBHocTH HAXIO-H-u.Ha(j)opa3bi, nepoKCHua3bi, a TaK>ue cnocoOHOCTbio TpaHC(|)opMH- 
pOBaTbCH B HHB33HOHHbie MeTaUHKJIHUeCKHe ())OpMbI. 

coxpaHeHHH BHpyjieHTHocTH Ba>KHbi He TOJibKo a6cojuoTHbie noKa3aTejiu yKa3aHHbix cbohctb, 
ho h nocTeneHHocTb hx H3MeHeHHH, a Taioue ypoBeHb 3kthbhocth (JiepMeHTOB (b tom qncjie h 
OKHCJIHIOLUHX HHyC 3eJieHbIH B) B CaMOM HauaJie KyJIbTHBHpOBaHHH. 

B npeAbi/iymHx paSoTax (HacbipoBa, HacbipoB, 1987; HacbipoB, HacbipoBa, 
1988; HacbipoBa h jx p., 1988; KajiJiHHHKOBa h jxp., 1992; HacbipoBa, HacbipoB, 
1992) HaMH noKa3aHO, mto uiTaMMbi Leishmania major , BbmejieHHbie b KyjibTypy 
HenocpeACTBeHHO ot uejiOBeKa, b npouecce AJiHTejibHoro KyjibTHBnpoBaHHH npe- 
TepneBaiOT onpeuejieHHbie H3MeHeHnn BHpyjieHTHocTH, MopcJ)oreHe3a h uhtoxhmhh 
npOMacmroT. no Mepe aTTeHynpoBaHnn Hapnuy c naueHneM BHpyjieHTHocTH 
ot nacca>Ka k nacca>Ky CHH>KaeTCH HAXlO-H-UHa(})opa3HaH, nepoKcnua3Han 
aKTHBHOCTb npOMaCTHTOTHblX (})OpM JieHLHMaHHH H HX CnOCOdHOCTb TpaHC(f)OpMHpO- 
BaTbcn b TaK HaabiBaeMbie MeTauHKjinnecKHe (})opMbi, KOTopbie, bhahmo, hbjihiotch 

HHBa3HOHHbIMH. 

B uaHHOH pa6oTe sth HCCJieuoBaHHH pacuiHpeHbi 3a cneT uByx upyrnx bhaob 
JieHuiMaHHH: L. tropica h L. braziliensis , a TaK>Ke 3a cneT uiTaMMOB 6ojiee cjio>khoh 
hctophh hx Jia6opaTopHoro couep>KaHHH. UiTaMMbi BbiuejinjiHCb b KyjibTypy He 
HenocpeucTBeHHO ot nejiOBeKa, a ot jiadopaTopHbix >KHBOTHbix, 3apa>KeHHio ko- 
Topbix nacTO npeuujecTBOBajio 6ojiee hjih MeHee AJiHTejibHoe couep>KaHHe uiTaMMa 
b KyjibTypax hjih b Kpno6aHKe. nocKOJibKy KyjibTHBnpoBaHHe npnBOUHT k naueHHio 
BHpyjieHTHocTH, a naccnpoBaHHe Ha >KHBOTHbix— k ee noBbiuieHHio (KejiJiHHa, 
1982; EMejibHHOBa, Ca(})bHHOBa, 1982), Mbi motjih HadjiiouaTb Mop(})oreHe3 JieHLHMa¬ 
HHH H aKTHBHOCTb UbIXaTejIbHbIX (JiepMeHTOB JieHLHMaHHH, COnpOBO>KAaiOLUHe H3Me- 
HeHHH BHpyjieHTHocTH b o6ohx HanpaBJieHHnx. 

MATEPHAJlbl H METOAbI 

HccjieuoBaJiH 6 cy6uiTaMMOB 3 bhaob JieHLHMaHHH! L. major, L. tropica, 
L. braziliensis. 

UlTaMM K 25 L. tropica BbiuejieH ot 6ojibHoro b Bany h ajih coxpaHeHHH BH¬ 
pyjieHTHocTH noAAep>KHBajiCH Ha xoMHKax b TeneHne 32 nacca>KeH (cyduiTaMM 
K 25 A 32 ) h 33 nacca>KeH (cyduiTaMM K 25 A 33 ). 
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T a 6 ji h u a 1 

HcTOpHH Jia6opaTOpHoro coAepJKaHHH hccji extOBaHHbix cydnrraMMOB JieHuiMaHHH 
(BbmejieHHbix nepBOHauajibHO ot uejiOBeKa) 

History of laboratory cultivation of leishmania substrains examined 
(originaly received from a man) 


Bhu 

UJTaMM 

CybuiTaMM 

KojiHqecTBO nacca^en 

Ha XOMHKe 

b KyjibType 

Ha >KHBOTHOM 

L. tropica 

K25 

K25A32 



32 (xomhk) 



K25A33 



33 » 

L. braziliensis 

1 B 1 4 

1 B 1 6 

14 

* 

2 » 



IB14M 

14 

6 

1 (Mbimb) 

L. major 

8 

BM 


12 

1 » 


5 A m 

6A1U25 


40* 

25 (xomhk) 


FIpHMeqaHHe. * XpaHeHHe b KpaobaHKe. 


LLJTaMM 1 b 1 4 L. braziliensis , BbmejieHHbiH ot OojibHoro jjOKTopoM AHcapn h 
nojiyqeHHbiH H3 B03, TaK>Ke cpa3y nojm,ep>KHBajicfl Ha xoMHKax b TeqeHne 
14 nacca>KeH, nocjie qero OAHa ero BeTBb xpaHHJiacb b KpnoOaHKe, a noTOM npouuia 
eme jx Ba nacca>Ka Ha xoMHKax (cyOuiTaMM 1bi 6 ), a jjpyran— npouuia rnecTb 
nacca>KeH b KyjibType h eme oahh nacca>K b Mbirnax (cy6uiTaMM 1bi 4 M). 

IIlTaMM 8 L. major ot OojibHoro nocjie 12 nacca>KeH b KyjibType h CHH>KeHHH 
BHpyjieHTHOCTH jx o cpeAHeu 6bui BBe^eH MbirnaM, rjxe npomeji eAHHCTBeHHbiu nacca>K 
(cyduiTaMM 8M). 

UJTaMM 5Am L. major 6bui BbmejieH ot OojibHoro b AuixaOazte, npoiueji 
40 nacca>Ken Ha cpejte NNN (yTpaTHJi BupyjieHTHOCTb), rojx co,nep>Kajicfl b Kpno- 
6aHKe, a 3aTeM jxjw BoccTaHOBJieHHH BHpyjieHTHOCTH npomeji 25 nacca>Keu Ha 
xoMHKax (cyduiTaMM 5 A 1 H 25 ). 

TaKHM o6pa30M, nccjieAOBaHHbie cyOuiTaMMbi JieHuiMaHHH cyiuecTBeHHO pa3- 
jmqajiHCb no cBoen hctophh: no a^bhocth Bbi/tejieHHH, BUjxy no3BOHoqHoro xo- 
3 HHHa, qncjiy npoimeHHbix b HeM nacca>KeH, npeObiBaHHio b KyjibType n t. jx. 
(Ta6ji. 1). Ho He3aBHCHMO ot sthx pa3JinqHH b KOHije kohuob Bee cyOuiTaMMbi 
H3 >KHBOTHbix BbiceBajiHCb b KyjibTypy Ha cpejty NNN c oOoramaiomeH >KHAKocTbio, 
h Ha npoTH>KeHHH 2—20-ro nacca>KeH onpejtejiujiacb CTeneHb hx BHpyjieHTHOCTH, 
Mop(|)oreHe3 b npejtejiax nacca>Ka h b OTjjejibHbie jx hh — aKTHBHOCTb HA/JO-H- 
Ana(j)opa3bi (no CKapnejuiu), nepoKCHAa3bi (6eH3HAHHOBbiH MeTO jx) h cnocodHOCTb 
OKHCJiHTb HHyc 3ejieHbiu B. JXjih xapaKTepncTHKH Mopcf)oreHe3a jienuiMaHHH yquTbi- 
Bajicn rjiaBHbiM o6pa30M npoueHT MeTauHKJiuqecKux npoMacTnroT. Aktubhoctb 
(J iepMeHTOB Bbipa>KaJiacb cpejtHHM (Ha 50—500 npocMOTpeHHbix rjictok) hhcjiom 
rpaHyji — npojtyKTOB cooTBeTCTByiomnx uuToxHMuqecKHx peaKUHH. JXj in xapaKTe- 
pncTHKH nacca>Ka BbiqucjiHjiocb cpejtHee H3 Bcex uccjiejtoBaHHbix b ero npejjejiax 
jx Heft. 

JXjlft CpaBHeHHH LHTaMMOB, yTpaTHBHIHX BHpyJieHTHOCTb H BOCCTaHOBHBHIHX 
ee, cyOuiTaMMbi 8M L. major h 1bi 4 M L. braziliensis 6biJin uccjiejjOBaHbi no BceM 
nepeqncjieHHbiM napaMeTpaM jx o h nocjie naccupoBaHun Ha Mbirnax. 


PE3yjlbTATbI 

Bee Tpn niTaMMa, BupyjieHTHOCTb KOTopbix 6buia npoBepeHa jx o BBe^eHun 
>KHBOTHbiM, nocjie nacca>Ka Ha >KHBOTHbix noBbicnjin ee: cyOuiTaMMbi 8M u IbhM — 
nocjie o^Horo nacca>Ka Ha Mbirnax H 3 cpejtHeBHpyjieHTHbix CTajin BbicoKOBupy- 
jieHTHbiMH, a cyOniTaMM 5 Aui 25 — H 3 aBnpyjieHTHoro nocjie 25 nacca>Keft Ha xo- 
MHKax CTaji cjiaOoBnpyjieHTHbiM (cm. pncyHOK). Cpejtu ocTajibHbix cyOuiTaMMOB, 
BbmejieHHbix b KyjibTypy ot xomhkob h npoineAuinx b hhx ot 16 jx o 33 nacca>Keft 
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( 1 bi 6 , AK25A32, AK25A33), TO>Ke He OKa3ajiocb BbicoKOBHpyjieHTHbix. JX a>Ke Ha bto- 
POM naCCa>Ke KyJIbTHBHpOBaHHH OHH 6bIJlH epe^He- H HH3KOBHpyJieHTHbIMH. 

He 3 aBHCHMO OT yKa 3 aHHbIX pa 3 JIHHHH B ypOBHe H 3 HanaJIbHOH BHpyjieHTHOCTH 
Bee cy6uiTaMMbi no Mepe KyjibTHBnpoBaHHH Ha HCKyccTBeHHon nnTaTejibHon cpe^e 
onnTb CHH>KajiH ee h k 20 -My nacca>Ky CTajin aBnpyjieHTHbiMH. npn stom Bbi- 
AejieHHbie ot Mbimeft cy6uiTaMMbi 8 M h IbhM chh 3 hjih BnpyjieHTHocTb c Bbicmero 
ypoBHH a o nojiHoft noTepn, cy6uiTaMMbi 1 bi 6 h AK25A33 coxpaHHJin hcxoahwh 
cpeAHeBHpyjieHTHbin ypoBeHb BecbMa aojito (a o 6— 10 nacca>KeH), a cyOuiTaMMbi 
AK25A32 h 5Aui 2 5 yTpaTHJin BnpyjieHTHocTb paHbrne jx pyrnx — y>Ke Ha 3 — 6 -m nac- 
ca>Kax. 

JlenuiMaHHH Bcex Tpex nccjieAOBaHHbix bhaob npoxoAHJin b Ka>KAOM nacca>Ke 
nocjieAOBaTejibHyio cMeHy oahhx h Tex >Ke Mop(f>ojiorHHecKHx THnoB npoMacTnroT: 
TeMHbIX, npOCBeTJIHIOmHXCH, CBeTJIbIX H MeTaUHKJIHHeCKHX. 

Flo Mepe KyjibTHBHpoBaHHH (jx o BBe^eHHH KyjibTyp >KHBOTHbiM hjih nocjie Bbl- 
AeJienHH napa3HTOB H3 >KHBOTHbix b KyjibTypy) napajuiejibHo co CHH>KeHHeM 
BHpyjieHTHOCTH HiTaMMbi nocTeneHHo yTpannBajin cnocoOHOCTb k nojiHOMy Mopcfio- 
reHe3y, k cj)HHajibHOH TpaHC^opMaunn: npoAyKunn MeTauHKJinnecKHX (})opM chh- 
>Kajiacb ot nacca>Ka k nacca>Ky (cm. pncyHOK, A). CyOuiTaMMbi npoxoAHJin stot 
nyTb c pa3HOH CKopocTbio. Han6ojiee nocTeneHHo MeTauHKJioreHe3 ocjiaOeBaji 
y Tex cy6uiTaMMOB, KOTopbie jxojihme coxpaHHJin cboio BnpyjieHTHocTb Hen3MeH- 
HOH ( 1 B16, AK25A33). H Hao6opOT, Te CyOuiTaMMbl, KOTopbie pe3KO CHH>KaJIH npOAyK- 
UHIO MeTaUHKJIHHeCKHX (|)OpM (K25A32, 5Aui 2 5M) , OCOOeHHO 6bICTpO TepHJIH BH- 
pyjieHTHOCTb. 

Te CyOuiTaMMbl, npo KOTopbie H3BeCTHO, HTO OHH nOBbICHJIH CBOIO BHpyjieHTHOCTb 
b pe3yjibTaTe npeObiBaHnn b >khbothom ( 8 M, 1 bi 4 M), OAHOBpeMeHHo yBejiHHHJin 
H npOAyKUHIO MeTaUHKJIHHeCKHX (})OpM XOTH H B pa3HOH CTeneHH. 

AKTHBHOCTb HA/1,0-H-AHa(})Opa3bI 6bIJia HeOAHHaKOBOH B pa3HbIX M0p(|)0- 
Tnnax npoMacTHTOT L. tropica w L. braziliensis, Kan h y paHee H3yneHHon L . major : 
MaKCHMajibHon (10—15 rpaHyji (J)opMa3aHa b kji eTKe) b TeMHbix h CBeTJibix (})opMax 
H MHHHMaJIbHOH (TpH rpaHyJIbl) B npOCBeTJIHIOmHXCH H MeTaUHKJIHHeCKHX. npo- 
AyKTbi peaKUHH JioKajiH3yiOTCH BOKpyr KHHeTonjiacTa h HApa. 

Kan BHpyjieHTHOCTb h MeTaunKJioreHe3, AHacf)opa3HaH aKTHBHOCTb npoMacTH- 
tot cHH>Kajiacb no Mepe KyjibTHBnpoBaHnn (6yAb oho ao hjih nocjie nacca>Ka Ha >kh- 
BOTHbix) c 8 —10 ao 2— 8 rpaHyji b kji eTKe ot 2-ro k 10—20-My nacca>KaM (cm. 
pncyHOK, 5 ). Y nacTH uiTaMMOB, b tom nncjie h y aojito ocTaBaBuinxcn Ha oahom 
epeAHeM ypOBHe BHpyjieHTHOCTH, AHa(J)Opa3HaH aKTHBHOCTb H3MCHHJIaCb He3HaHH- 
TejibHo. ]\b a cyOuiTaMMa, npomeAHiHe nacca>K b Mbimax, OAHOBpeMeHHo c Bnpy- 
JieHTHOCTblO H MeTaiI,HKJI0reHe30M 3aMeTHO nOBbICHJIH H CBOIO AHa(|)Opa3HyiO aKTHB¬ 
HOCTb (ao 11 —19 rpaHyji b kji eTKe), CHH>KeHHyio npeABapnTejibHbiM KyjibTHBnpo- 
BaHneM (ao 3apa>KeHHH Mbirnen) (5— 8 rpaHyji). Ohh HannHajin hobuh pocT 
B KyJIbType C OCOOeHHO BbICOKOrO ypOBHH 3TOH aKTHBHOCTH, HTO COBnaAaJIO 
c MaKCHMajibHon BnpyjieHTHOCTbio, h ee AaJibHenuiee CHH>KeHne 6biJio ocoOeHHo 
3aMeTHbIM (KaK H BHpyjieHTHOCTH). 

nepoKCHAa3Han aKTHBHOCTb y Bcex nccjieAOBaHHbix cyOuiTaMMOB 6biJia He- 
BbicoKOH. OHa noHTH He noBbimajiacb nocjie nacca>Ka jieniiiMaHHH Ha Mbimax, 
a no Mepe KyjibTHBnpoBaHHH CHH>Kajiacb eme 6ojibuie h Ha 10 —20-m nacca>Kax 
nacTO He o6Hapy>KHBajiacb BOBce. B Hanajie KyjibTHBnpoBaHHH HecKOJibKO 6ojiee 
aKTHBHblMH 6bIJIH CyOlIITaMMbI, AOJITO COXpaHHBLHHe CpeAHHH ypOBeHb BHpyjieHT¬ 
HOCTH (cm. pncyHOK, B ). 

KaK h y paHee H3yneHHOH L. major , nHyc-OKHCJimoman aKTHBHOCTb y L. tropica 
h L. braziliensis BbiHBjinjiacb b BHAe TeMHO-3ejieHbix rpaHyji, rjiaBHbiM o6pa30M 
BOKpyr KHHeTonjiacTa, HApa h Me>KAy hhmh. 3Ta aKTHBHOCTb MHHHMajibHa y MeTa- 
UHKJIHHeCKHX ())OpM. 

B npouecce KyjibTHBnpoBaHHH jienuiMaHHH nocTeneHHo HapamnBaioT cnoco6- 
HocTb OKHCJiHTb HHyc 3ejieHbift. Han6ojiee oneBHAHbiM h ObiCTpbiM stot npouecc 
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6biJi y jxsyx cyduiTaMMOB, HCCJiejjoBaHHbix jxo BBe/teHHH hx MbirnaM (cm. pncyHOK, T). 
FloCJie Bbl^eJieHHH Bcex Cy6lHTaMMOB H3 >KHBOTHbIX B KyJIbTypy HHyC-OKHCJIHIOLUaH 
aKTHBHOCTb hx 6biJia pa3JiHHHOH h ee ypoBeHb b Hanajie KyjibTHBHpoBaHHH nojio>KH- 
TejibHO KoppejinpoBaji co CTeneHbio BHpyjieHTHocTH. BbicoKOBHpyjieHTHbie cy6- 
uiTaMMbi 8M h 1bi 4 M HanHHajiH npedbiBaHHe b KyjibType c bmcokoh HHyc-OKHCJinio- 
men aKTHBHOCTH, cpe^HeBHpyjieHTHbie 1 b 1 6 h K25A33 co cpe^Hen, a HaHMeHee 
BnpyjieHTHbie K22A32 h 5 Aui 25 c hh 3 koh. /XjiHTejibHO ocTaBaBuiHecH cpe^HeBH- 
pyjieHTHbiMH cyduiTaMMbi Majio h3mchhjih 3Ty aKTHBHOCTb ot nacca>Ka k nacca>Ky. 

HaKOHeu, KyjibTypbi cyduiTaMMOB 8M h 1bi 4 M, noBbiCHBrnne cboio BHpyjieHT- 
HocTb b pe3yjibTaTe nacca>Ka Ha Mbirnax, coxpaHHJin jx ocTHTHyTbiH b npe/unecT- 
ByiomeM KyjibTHBHpoBaHHH ypoBeHb HHyc-oKHCJiHiomeH aKTHBHOCTH hjih name He- 
CKOJibKO npeB3omjiH ero. 


OBCy>KAEHHE 

HacTonmee nccjiejtoBaHHe no^TBep>K/iaeT, mto najxeiwe BHpyjieHTHocTH Jienm- 
m3hhh b KyjibType, 6yjib to HiTaMMbi, Bbi/iejieHHbie ot qejiOBeKa hjih >KHBOTHbix, 
KOppejIHpyeT CO CHH>KeHHeM HAZlO-H-JlHa(})0pa3H0H, nepOKCHAa3HOH aKTHBHOCTH 
npOMaCTHTOT H HX CnOCOdHOCTH TpaHC(})OpMHpOBaTbCH B MCTaUHKJlHHeCKHe (J)OpMbI. 

3Ta 3aBHCHMOCTb Handojiee oqeBHjjHa, ecjin napa3HTbi nona/taioT b KyjibTypy 
HenocpejiCTBeHHO ot 6 ojibHoro qejiOBeKa, h OHa tcm MeHee qeTKO Bbipa>KeHa, qeM 
cjio>KHee hctophh JiadopaTopHoro co/iep>KaHHH rnTaMMa, OT/tejiniomaH ero npe- 
6biBaHHe b qejiOBeKe ot BbmejieHHH b KyjibTypy. 

Ecjih 3th HadjnojieHHH 3 a na/ieHHeM BHpyjieHTHocTH JieniHMaHHH no^TBepAHJiH 
pe3yjibTaTbi npe>KHHx padoT, to BoccTaHOBjieHHe hjih noBbimeHne BHpyjieHTHocTH 
B CBH3H C M0p({)0reHe30M H H3MeHeHHCM aKTHBHOCTH pH£a (J)epMeHTOB npOMaCTHTOT 
HCCJie^OBaHO BnepBbie. 

Cjie/iyeT 3aMeTHTb, hto, BO-nepBbix, naccnpoBaHHe Ha Mbirnax npHBOAHJio 
k 6ojibineMy noBbimeHHio BHpyjieHTHocTH, qeM naccHpoBaHne Ha xoMHKax. 3to 
MO>KHO 06'bHCHHTb 6oJIbUieH qyBCTBHTeJIbHOCTblO nOCJie/lHHX K 3apa>KeHHIO JieHUIMa- 
HHHMH H nOTOMy MeHee CTporHM OTdopOM B HHX BbICOKOBHpyJieHTHbIX oco6en. 
Bo-BTOpbIX, BOCCTaHOBJieHHe BHpyjieHTHocTH B pe3yJIbTaTe 3apa>KeHHH >KHBOTHbIX 
6bIJIO BpeMeHHbIM H no Mepe KyjibTHBHpoBaHHH BbmeJieHHbIX H3 >KHBOTHbIX JieHiiiMa¬ 
HHH OHa CHOBa CHH>KaJiaCb. 

BbIHCHeHO, HTO BOCCTaHOBJieHHe HJIH nOBblineHHe BHpyjieHTHocTH JieHUIMaHHH 
conpoBo>KjiaeTCH toh hjih hhoh CTeneHbio BoccTaHOBJieHHH nojiHoro Mop(})oreHe3a 
(o6pa30BaHHH MeTaUHKJIHMeCKHX Cj30pM) , CTHMyJIHUHeH aKTHBHOCTH HAilO-H-AHa- 
(})opa3bi, OTqacTH HHyc-OKHCJiniomHX (})epMeHTOB h nepoKCH,aa 3 bi b nonyjiHUHH 
npOMaCTHTOT. 

TaKHM o6pa30M, HCCJiejiOBaHHe JieHiiiMaHHH KaK b npouecce KyjibTHBHpoBaHHH, 
TaK h b pe3yjibTaTe naccnpoBaHHH Ha >KHBOTHbix noKa3ajio, hto CHH>KeHHe BHpy¬ 
jieHTHocTH b nepBOM cjiyqae h noBbimeHHe bo btopom conpoBon^aiOTCH H3MeHeHHeM 
OJXHHX H Tex >Ke CBOHCTB npOMaCTHTOT! COOTBeTCTBeHHO CHH>KeHHeM H nOBbimeHHeM 
aKTHBHOCTH pHJja OKHCJIHTeJIbHO-BOCCTaHOBHTeJIbHbIX (jiepMeHTOB npOMaCTHTOT H 
HX CnOCOdHOCTH TpaHC(J)OpMHpOBaTbCH B (|)HHaJIbHbie HHBa3HBHbie MeTaiJHKJIH- 
qecKHe (})opMbi. 


BnpyjieHTHOCTb, MeTauHKJioreHe3 h OKHCJiHTejibHbie cfiepMeHTbi JieHLUMaHHH Ha pa3Hbix STanax KyjibTH¬ 
BHpoBaHHH. 

A — MeTauHKJioreHe3 (% MeTauHKJiHqecKHx npOMaCTHTOT) ; B — aKTHBHOCTb HA,H,0-H-,ziHa4)opa3bi; B — aKTHB¬ 
HOCTb nepOKCH^a3bi; r — HHyc-OKHCJiniomaH aKTHBHOCTb (Be3Ae cpe^Hee hhcjio rpaHyji-npo/iyKTOB peaKUHH — 
Ha KJieTKy); BHpyjieHTHocTb: 1 — BbicoKan, 2 — cpeAHHH, 3 — HH3Kan, 4 — oTcyTCTByeT, / — ao nacca>Ka Ha 
>KHBOTHbix, II — nocjie nacca>Ka Ha >KHBOTHbix. Hncjia nan rncTorpaMMOH — HOMepa naccawefi (ao h nocjie npe- 
6bmaHHH b >KHBOTHbix) a cjieBa — o6o3HaqeHHH cy6uiTaMMOB. 

Virulence, metacyclogenesis and oxidative enzymes of leishmania on different stages of cultivation. 


3 FIapa3HTOJiorHH, N® 4, 1993 r. 
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T a 6 ji h u a 2 

AKTHBHOCTb HeKOTopbix OKHCJiHTejibHbix (jjepMeHTOB JieHuiMaHHH b KyjibTypax 
pa3HOH BHpyJieHTHOCTH 


Activity of some oxidative enzymes of leishmania in cultures with different virulence 
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II p h m e q a h h e. * CyMMapHbie AaHHbie o 17 H3yqeHHbix paHee LUTaMMax (HacbipoBa h Ap., 1993). 


OTAejibHbie HenpHHUHnHajibHbie pa3JiHHHH Me>KAy HCCJieAOBaHHbiMH cy6uiTaM- 
M3MH He yAaeTCH CBH3aTb C HX BHAOBOH npHHaA«/ie>KHOCTbK). ll03T0My HaHAeHHyiO 
KOppeJIHUHK) BHpyJieHTHOCTH C MeTaU,HKJI0reHe30M H OKHCJIHTeJIbHbIMH (j)epMeHTaMH 
npOMaCTHTOT MO>KHO paCCMaTpHBaTb KaK 0601,66 CBOHCTBO no KpaHHeH Mepe Tpex 
TaKHx He oneHb 6 jih3khx bhaob JieHuiMaHHH, Kan L. major, L. tropica h L. brazi- 
liensis. 

TaKHM o6pa30M, ajih BbicoKOBHpyjieHTHbix KyjibTyp xapaKTepHbi BbicoKan 
AHa(J)opa3Han, nepoKCHAa3Han h yMepeHHan HHyc-OKHCJiniomafl aKTHBHocTb. 
B aBHpyjieHTHOM coctohhhh, Hao6opoT, HanHHaeT npeo6jiaAaTb cnoco6HocTb 
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OKHCJIHTb HHyC 3ejieHbIH H 3HaHHTeJIbHO CHH>KaeTCH aKTHBHOCTb AHa(j}Opa3bI H 
nepoKCHAa3bi. KyJibTypbi, objiajiaiouine cpejmeH h hh3koh BHpyjieHTHOCTbio, Majio 
pa3JIHMaiOTCH Me>KAy CObOH, npOHBJIHH yMepeHHyiO aKTHBHOCTb Ha3BaHHbIX 4>ep- 

MeHTOB (ra6ji. 2). 

HaH^eHHbie KoppejiHTbi BHpyjieHTHocTH JieHUJMaHHH noATBep^^aiOT, hto ajih 
ee COXpaHeHHH Ba>KHbI He TOJIbKO npOAyKUHH HHBa3HBHbIX MeTaUHKJIHHeCKHX, 
ho h CBOHCTBa Been nonyjmuHH npejuuecTByiouiHx hm MopcjioTHnoB npoMacTHroT, 
h npe>Kzte Bcero hx OKHCJiHTejibHbie bo3mo>khocth. Bhahmo, BHpyjieHTHocTb jiefiinMa- 
HHH CBH3aHa He TOJIbKO C OnpejieJieHHOH H30(j}0pM0H rJIK)K030-6-(})OC(})aT-H30Mepa3bI, 

nenTHAa30H (Doran, Herman, 1981), khcjioh 4>oc(j3aTa30H (Katakura, Kobayashi, 
1988), rjiHKonpoTeHHOBOH MeTajiJi-npoTea30H (Wilson e. a., 1989; Chang, 1989), 
ho h c OKHCJiHTejibHbiMH cjiepMeHTaMH TaKoro pa3Horo Ha3HaneHHH, Kan £Ha(})opa3bi 
h nepoKCHAa3a. n P H 3TOM nOATBep>KAaK)TCH npe>KHHe HabjIIOAeHHH (KaJIJIHHHKOBa 
H JX p., 1992) O TOM, HTO JXJin COXpaHeHHH BHpyJieHTHOCTH B3>KHbI He TOJIbKO a6co- 
jiiOTHbie noKa3aTejiH aKTHBHOCTH 3thx (jjepMeHTOB h MeTau,HKJioreHe3a npoMacTHroT, 
HO H nOCTeneHHOCTb HX H3MeHCHHH. 

Hanbojiee noHHTHou mo>kct 6biTb pojib nepoKCHjta3bi KaK (jjepMeHTa, obecneuH- 
Baiouiero HeuyBCTBHTejibHocTb jichlum aHHH k TOKcnuecKOMy aghctbhio H 2 O 2 Manpo- 
4>aroB h TeM caMbiM objieruaiouiero B3aHM0,neHCTBHe napa3HTa c 3thmh KJieTKaMH 
xo3HHHa. X(aHHbie o tom, hto nocjie Bbi^ejieHHH aMacTHroTHbix (f>opM b KyjibTypy 
qyBCTBHTejibHocTb napa3HTOB k H 2 0 2 HauHHaeT nocTeneHHo HapacTaTb h 3to mo>kct 
bbiTb cBH3aHo co CHH>KeHHeM BHpyjieHTHocTH (Chanon, Blackwell, 1985a, 1985b), 
He TOJIbKO noATBep^AaioTCH, ho h nojiyuaioT ob^bHCHeHne: no Mepe KyjibTHBHpoBa- 
HHH CHH>KaeTCH nepOKCH^aSHaH aKTHBHOCTb npOMaCTHTOT, C KOTOpOH, BHAHMO, 
h CBH3aHa cnocobHocTb npoTHBocTOHTb MaKpo(j}araM. 3TOMy npejrcTaBJieHHio o pojin 
nepOKCHAa3bI B BHpyJieHTHOCTH JieHUJMaHHH He COOTBeTCTByeT, OAHaKO, OTCyTCTBHe 
AaHHoro (jjepMeHTa hmchho y HHBa3HBHbix MeTauHKJiHuecKHx (jjopM. 

JX aBHo obHapy>KeHHaH y JieHiuMaHHH cnocobHocTb OKHCJiHTb HHyc 3ejieHbiH B 
(Sen Gupta e. a., 1953; Guha e. a., 1956) paccMaTpHBajiacb KaK MapKep obmefl 

MHTOXOHApnaJIbHOH aKTHBHOCTH. C KBKHMH 6bl KOHKpeTHbIMH (JjepMeHTaMH OHa 
hh CBH3biBajiacb Tenepb, 3Ta OKHCJiHTejibHan jtenTejibHocTb OKa3ajiacb bh>khoh 
He TOJIbKO jxjin aTTeHynpoBaHHH JieHUJMaHHH b KyjibType, ho h, KaK y>Ke OTMeuajiocb 
paHee, jym BHpyjieHTHocTH (KaJIJIHHHKOBa, HacbipoB, 1972). C BHpyjieHTHOCTbio 
h AJiHTejibHocTbio ee coxpaHeHHH nojio>KHTejibHO KoppejinpyeT ypoBeHb HHyc- 
OKHCJIHTeJIbHOH aKTHBHOCTH B CaMOM HauaJie KyJIbTHBHpOBaHHH, a THK>Ke nOCTe¬ 
neHHOCTb H3MeHeHHH 3TOTO ypOBHH. 3tO nOKa3bIBaeT, KaK AaJieKO BO BpeMeHH 
npOCTHpaeTCH 3aBHCHMOCTb BHpyjieHTHocTH JieHUJMaHHH OT aKTHBHOCTH (jjepMeHTOB 
npoMacTHroT. B ^ajibHefimeM 3Ta aKTHBHOCTb KoppejinpyeT c BHpyjieHTHOCTbio 
OTpnuaTejibHo. Ee H3MeHeHHH npoTHBonojio>KHbi TaKOBbiM jx na(})opa3bi. 06a 4>ep- 
MeHTa xapaKTepH3yiOT pa3Hbie CTopoHbi MHTOxoHjtpnajibHOH ^enTejibHocTH h 
c BHpyjieHTHOCTbio JienuiMaHHH Bee >Ke bojiee HenocpejtCTBeHHo CBH3aHa jxuatyo- 
pa3a. 
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VIRULENCE, METACYCLOGENESIS AND OXIDATIVE ENZYMES 
OF LEISHMANIA ISOLATED FROM ANIMALS IN CULTURE 
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SUMMARY 

It has been shown that an increase of virulence of Leishmania major, L. tropica, L. braziliensis 
as a result of passing through animals and its decrease during the cultivation are accompanied 
by certain changes of biochemical characteristics of these promastigotes. In the former case 
the activity of NADP-H-diaphorase and peroxidase of promastigotes and their ability to be trans¬ 
formed into final (invasional) metacyclic forms increase and in the latter case these characteristics 
decrease. 

The level and duration of virulence in culture depend not only on absolute value of the above- 
mentioned characteristics but also on the gradually of their change. 

Metacyclogenesis and activity of oxidative enzymes are suggested to be the correlates of vi¬ 
rulence of various Leishmania species. 



